The optical properties of enamel have been an area of research interest with two main practical applications. First, the transmission and scattering of light are related to the detection of early demineralization and incipient caries (Spitzer and Ten Bosch, 1977) . The appearance of white spots on demineralized enamel has been explained on the basis of increased lightscattering due to porosity. Also, the mechanism of light transmission through enamel has recently been studied to aid in our understanding of the color of teeth. The appearance of a tooth is the result of diffuse reflectance from the dentin through enamel acting as a light-scattering layer. The translucency of enamel has been found to be wavelength-and moisture-content-dependent (Brodbelt et al., 1981) . Finally, the simulation of the appearance of teeth with porcelain crowns requires a better understanding of light-scattering by enamel (O'Brien, 1985) .
The periodic structure of enamel indicates that it will diffract light in addition to scattering it, as shown by Groenhuis et al. (1984) . The prisms of human enamel in the model used here consist of cylindrical crystals which run parallel to each other from the dentin-enamel junction to the outer surface. The prisms have a diameter of about 5 pm (Arends and Ten Cate, 1981) but are "keyhole"-shaped. Although the composition and structure of interprismatic material is still a matter of debate, for the purposes of this work it is assumed that the interface between the prisms is 0.1 [xm (Arends and Ten Cate, 1981) . This is analogous to a diffraction grating when light is directed perpendicular to the enamel surface and roughly parallel to the prisms. The light will be diffracted as it passes through the interfacial spaces, which act as "slits".
The purpose of this study was to obtain the diffraction pattern of coherent light passing through human enamel and compare it with the predictions based upon a diffraction grating.
The prediction of Fraunhofer diffraction patterns can be obtained mathematically based upon a model of a diffraction grating. The intensity function of a Fraunhofer diffraction pattern for an ideal grating with multiple narrow slits is shown in Fig. 1 (Hecht, 1975 Hecht, 1975 Discussion.
The demonstration that enamel diffracts light has two main applications. First of all, Fraunhofer diffraction offers another research method for study of the structure of enamel. Diffraction of light is sensitive to the center-to-center prism distance. Another application is to aid in understanding of the appearance properties of dental enamel. Since diffraction produces strong scattering of light, it has an effect on the transmission properties. The wavelength-and moisture-dependence of light transmission by enamel, shown by Brodbelt et al. (1981) , may be partly explained by diffraction. This is implied, since diffraction decreases with increasing wavelength (equation 1), and strong patterns could only be obtained with wet samples.
The model presented in this paper could be further refined to correspond more directly with the irregular structure of enamel.
